Photoaffinity analogues of methotrexate as folate antagonist binding probes. 2. Transport studies, photoaffinity labeling, and identification of the membrane carrier protein for methotrexate from murine L1210 cells.
A membrane-derived component of the methotrexate/one-carbon-reduced folate transport system in murine L1210 cells has been identified by using a photoaffinity analogue of methotrexate. The compound, a radioiodinated 4-azidosalicylyl derivative of the lysine analogue of methotrexate, is transported into murine L1210 cells in a temperature-dependent, sulfhydryl reagent inhibitable manner with a Kt of 506 +/- 79 nM and a Vmax of 17.9 +/- 4.2 pmol min-1 (mg of total cellular protein)-1. Uptake of the iodinated compound at 200 nM is inhibited by low amounts of methotrexate (I50 = 1.0 microM). The parent compounds of the iodinated photoprobe inhibit [3H]methotrexate uptake, with the uniodinated 4-azidosalicylyl derivative exhibiting a Ki of 66 +/- 21 nM. UV irradiation, at 4 degrees C, of a cell suspension that had been incubated with the probe results in the covalent modification of a 46K-48K protein. This can be demonstrated when the plasma membranes from the labeled cells are analyzed via sodium dodecyl sulfate-polyacrylamide gel electrophoresis and autoradiography. Labeling of this protein occurs half-maximally at a reagent concentration that correlates with the Kt for transport of the iodinated compound. Protection against labeling of this protein by increasing amounts of methotrexate parallels the concentration dependence of inhibition of photoprobe uptake by methotrexate. In addition, no labeling occurs when a cell line that has a defective methotrexate transport system is similarly treated. Evidence that, in the absence of irradiation and at 37 degrees C, the iodinated probe is actually internalized is demonstrated by the labeling of two soluble proteins (Mr 38K and 21K) derived from the cell homogenate supernatant.